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(54) HYDRAULIC BRAKE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To step and move a brake 
pedal in the case where a separation valve to separate a 
displacement chamber of a master brake cylinder from a 
wheel braked cylinder is closed by devising it possible to 
carry out external force brake operation while a piston is 
in an idling stroke. 

SOLUTION: Central valves 42, 44 built in both of pistons 
34, 36 are closed first when the pistons 34, 36 are made 
to slide in a master brake cylinder 26 by their respective 
valve opening processes, and an idling stroke in length of 
a valve opening process of the pistons 34, 36 is 
generated. During this idling stroke, pressure is not 
formed in displacement chambers 38, 40, when the 
pistons 34, 36 move the slide, the central valves 42, 44 
are first closed, pressure is formed by pushing them 
further into the master brake cylinder 26, and it is 
possible to carry out external force brake operation. 
Consequently, it is possible to step on a brake pedal 
during the external force brake operation in the case 
when a separation valve is closed. 
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(57) [gift] 

[Ml] tt)I^U-*«S©V^^-^U- + ~>>J> 

X h > ( 3 4 • 3 6 ) *qgfi3tifcg»trB*W0rt» 
So fXh> (34 -36) BStm*«V^*-^U 
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igfiicmmsti-c^-awi^is - t»^tKv^ $ - 1 
u-*-> v > ■{ y > ^6^f»-T 

u ^gpx^ju+^sfeB^/cjg^c, 10 

vx £-:/U-^> >J >#(C«J; ->r?ls--*rE.jj&mi& 

U-*^BK:*Jl^T, 7X*-^U-+^'J>^ (2 
6 ) ©fx h > ( 3 4 • 3 6 ) fimg;2titc&ftm&m 
urteO. f©|gfXh> (34-3 6) «StfS4J« 
vx^-^u-+t";>^cji^j?:3feifL/«t>-r, c© 20 

[g«^2 ] t^h> (34 -36) ommcomz 
©ttii^b-+iig„ 

[1S3SB3 ] f X F > ( 3 4 • 3 6 ) ©^tfg©S3 
#tX h> (34-36) ©^f@©S3©«« 1 /3 
~2/3t*5Ct4«tit4, 1 ia4S©i&K 

[«^4] vx^-^u- + i/ij>^ (2 6) ©f 30 
X h> (3 4 • 36) #cfJife# (42-44) £*fl/T 
*Jf). £©■£&#«, fXh>(34-36)*l$fi 
gCcAStB^c. KJ;!Mvrt,>-C, C©cfi^*jiL-C-7 
X£-:/U-+*xi;>y (2 6) ©r^ X7'P-Xpf > 

(•1(38-4 0) *J:/l'-=lr«IS«*>* (46)(C 

it5fc*(C, tfJ^F (4 2-44) ©#!8jBtfTfi#S5£ 

urtufe l JgK:ie*S©M£:/u-*iSg 0 
[»*®5] vx^-^U-^iJ^^ (2 6 ) MM 40 
n?L*WL/-C*ji3, fXh> (34 • 36) #sg:£{ig 
idhZm-gilC, C©j)in?L*3iL-Cvxif-7'U-+^ 
(2 6) ©7* * (3 8 -4 

o) &zfi<-*mTm$>>9 (4 6) k:«»ct*»). 

fc'X h > ( 3 4 • 3 6 ) ©tfg^|Sj-C©f X h > ( 3 4 

• 3 6) *^©iin?L©HPg^*i^L/*6nrt^c 
i^r^i-rs. ii*]ii*^3*r©t,^n^i^(c 
ta«©ttE^u-+^s„ 

[§S#316 ] yu-+gi (10)AS, ^irAJEsV 50 
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x^-^u-+->';>y (26) £Wr£2|n]&:/u-- 
*J"J># (2 6) «#fXh> (34-3 6) ©/<:«?> 

cc^-n-en i kdu s ^ u- £ iffcgm (52 • 54) 
i^-rn^ 1 wciais©»&:/i — *$m. 

[■W8H7] ^ U-*tffcg|SW (5 2 • 5 4) ifi 

smm 1 *> 6 6 g r © t, >-r n 1 jik fats©iSffi ^ u - 

[ffW?^8] ^#©^5 ^.V-iUmffltt (5 2 • 5 
4) &m><,cmti:itctftiCt>2&mLTi.>2>C£*<6 
mt?Z, «*^6iE«8©ttE^U-+^g„ 

[fi^9 ] is 3 * U- ZlttimiCD-- -ft (52) # 

tffcigBtt (5 4) £0fc*S&»3tf:ta;ft*Wl,Tt,>St: 
<t5r«Fm<!:^-S. f»3j?^6ietS©ttff:/U-*$!H„ 

[fMlO] ?X^-^-+->'J>y(2 6)* 
MKS^i'S^U-^tffcgfW (6 0) 4WOr*s«3, 
C©jg{C»iJ©->5 ^ U-*(i*ag|5t^/M,-C, VX£- 
?'U--*i-"./>#' (2 6) ©1 o©f X h> (34) K 
^U-+^©/cJ6iC^fpffl#L/J6ff 6 «fc 5 tc U/cC 
ii*^6IBt8©ttffi^U-*^S. 

[f»*^ 1 1 ] EKJMOS'S * U-^kttag&J* (6 
0) *5x7Xh-e?rW0Tl^C<!:%#gS[i-r-5, If* 
mi 0IB*8©ffl)I^U-+^g o 

[lit#JS 1 2 ] EtCJM©f 5 * u- mZteffltt&mi* 
*a (64) %WLrt,^Ci*#i!ti-r-2,. fi^l 0 
ia«S©ttEE^U-+^g„ 

[f»^ 1 3 ] Mft)3fl©-> 5 ^ u- ;Sf JagPW*!. ^ 

X^-^U-+i";>^ (2 6) ©lO©fXh> (3 

4) ©0* ^mcsm^icm-r^mic, 
ia*s©tt)E^u-+*|g„ 

+ S^';>^ (2 6) ©r"-/ X7'U-X^> (3 8 • 
40)©loi, CtllCffimL-C^Zftffift (2 4) <!: 
©ra«:. teJESittgB (6 6 • 6 8) 4WL,tfc9, C© 
(4 2-44) WJCfcttK, SI 

f¥*#»(Wc-r*tttii'T?E«cjjiicDt:x h >ffig*»a:-r-5 

Clf5}?3S 1 6 ] ttJN!ftfc»EES!?14g|5 (6 6 -6 8) 

tais©tt)E^U" +iigo 

[0 00 1] 



C3) 

3 

* 4> K -7 X * - ^ U - * is<) > * A - J u •* V - 
*isV 9W7U-*mft<D 

-~)\> v - * «; > ^ams s nrir > * * * 

* -f -.««:/ ^SPx^;l/+* 

■C^U-+J5E^*«i^nJt6T*0. SICCUS 
fcgBttSr^U CCD~>5a.u-»«tag|51vt«. vx£- 

Kits, C©tt£E^U-+^awaSi*^«:J:o-C 
[0 00 2] 

mmomwii c©±'5fe»^©^u-*^g«hv^ 20 

3S»*«Jffl^Hi@il^^4 3 2 2 1 8 2^*ffl#CC c fc 

*»•=&- £ K J; o T^tt^ *l£*lSJBEtf > ^©^©^SBx 
*^^jS*WL.-C*J0. C©fflEEd<>7-(ifflET + aA 
U—*KE;ft:/U-*}££{iM&U fflJET**.AU-£ 

^-f-^^U- + ^U>^*5^?tir*jO, -£©l£, 
^-i'-;l/^'W-*^y>^F«i©^-Y-;b^U— +BE*« 

-Y-;l/^U-+^'; >#<Dtclblc lo©:/u-*E2>tgi 
E^Fi 1 OO^U-tEASII^iiWltl,^. Ctl 

6©tfI3E#&a : ji£K#tt l o©#k* i^cifcrt 
[0 0 0 3] ^*«:J;-5^b-*aH / P©/cd6©^W-+ 

WbrteO. C©vx3?-^u-+ixi;>^«. 

fP©«^«c(*fgfC^*©*^-C, Jlfc-o/dE^'fe-tfO 

[0 0 0 4] C©^©^U-+J|g(DvXdr-^ , U- 
* V >; > # ttWiflJiCtt # > fAf©7X £ - 7* U -* is 
V>#X$>K). ^(DM-fjOf -i X7"U-X^> h^©ii> 
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[000 5] £>f\M£©v;*£--:?'U-* 

^u-^jis^©^^ fx ^ ynmi>mt>tiz J: sk 

T i > £ U x # - ■? U ~> "J > ^©g|f¥(C 

j: x -7 * # - u - * >j > aifi h u - ^-mm % 

>i>f*UcW LtiiSti, Ltc&-?Xfm&&fflCtcVimx 
©fX h^fmWajmx&Z. f^7 , u-xy>H 
©1 otcjf ASnri^i'S * u-^«*a«f x b>m 

mc-'Ximvxm*?zt)*v * h>ccfi$i3-&. v 

tctf^X S«fl>©S<!£SW:J; «5 ^^^^^Wg©/td6 
KB J: 0 ^ft fttMtA 3 ti-^c W tiB^c 6 % t,^ g| 

[0006] 

\s~*^*)>*tfrhftM-r&ftmftfrmcx\,*z>m€i 

[000 7] 

[^*»?^-rsfc«)©^s] c©«ja*^-rs^«) 

gcfiB v X % - ^ U » > ^{Cffi^) bto 

r. c ©^tf n *«c »^ ^ u - +m^tf s ct ^ 

Klfc. 
[000 8] 

[«H^(DHife©0SI] *^^©W*"J^«!i6©?f^«. if 
im 2 JWTKf 3tg b tc t *J 0 X 8> 
[0009] 

[0010] 01 K^L/c*#|BjccJ:SttJi^l^-+^ 
I10B, ^SPi*;l/+*aS(5r«^fc7'U-+^»l 2^ 
^Lz-Cfc-D. ^Si3i^^+*®«'i<>^«)*-^ 1 4 
<h. ttJI*>7*l 6 £*mLX^&. ttffidO^ietJ 
E^^U-+jS?rtt)lT+^AU--^ 1 8CC3Sr^ 
6. ttJlT + ^AU-* 1 8©ffi^^U-+M«*^- 

;u^u-+^u>y2 o^j»fp-rs©ccS3:^. -e© 

1^. *-r-^^U-*I£^«ffl^©ih-f-JUC:iK, Jl 
%KD%mx&* A - * ^ V - * i"J > # 2 0 L xm 
JL« 1 r><Dm&#£ imffl£frtZmLX^Z*J- 
)l-7u-*KZ)fflfflftm§i (H^tf-T) Kcfcor, sag 



5 

2tem*fflwm&2 2*wu^io to:/u-*«« 

1 2&*@#&^(DT>*X** F*81X»^*» Fa> 

h a -;HM**rr S c b iftv % Z>. 

to 0 1 1 ] ttJE^u-+^gcDM*(Dmrm«^u-+ 

@5S« 2 ^<DfrM# 2 4&ftLX&> jr - ^ 

6 1 2^6ttEEW«c»(B3hS. 

» F3 2<D<tc3T>iK*)fcii3n. «a«#«csaftsn. 

«^F-»WPKK2 2«:ttlft3ti*. «?*W»iB2 2tt:7 

*^»;>y2 0rtT«^«:IBRIttr*4. ra*-te>U- 

[0013] jr — >#2 6IJ2o®t 
Xh>, -rttt>%, :/U-*^$Ol/3 O&CcfcoT^SOl/ 

flMftfcffU^ittBttay Kfxh>34<t, con 
* KfX h>3 4teJ:oTvx#~:/ix-=^>y >#2 

h>36i*Slt^S. Sb'X h>3 4 - 3 6t,cmm 

l>x. ^n-enio©?^ x:/u-x^> h^3 8 • 4 
[0014] h>3 4 • 3 6&*i*jjg3ftri> 

&tf3*£#4 2 • 4 4£*TUT:te9, C©«Pffe*4 2 • 4 

&c, HifrtrcfaO, IWot, ~r^x:/u-x.y>h 

S3 8-40tt, ^X *-^U-*S/y>^2 6±«:«| 

#3nrc^^u-*«Bf)S^>^4 6<baaurc> 

**#4 2 • 4 4©^7>^t48 • 5 Ott&ODJ: 

■«f5«^fTbti*J:5K:, »a*ft«**#4 2 • 4 
4<D#P8flMT*I#. **#O*BB*ffS**»0. 5-1 

42 «44«, fx h>34 • 3 6#*ft*ft©aWtt 

L^^n/ci^tcw^rKDen^or, txh>3 4 
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• 3 60, *WJJrfrS©«S(Dffit7e*^CS 0 
[ 0 0 1 5 ] Sfc'X b > 3 4 ♦ 3 6 <D£tTgte««5 m 
mX$>t), ^tl0mmt*5 8 «tf«*tt. 

t^W#4 2 • 4 4*a0r^U-*»|?jKjr>^4 

6tmMLXteK) t ccd/c#)7wx*7'u-x^> h^3 

8 • 4OWtCttBE*»0fiRSti&C»o fXh>3 4 • 3 
. 44#S«D, fX h>3 4 • 3 6*7Xjr^^+ 
<fX^U-xy>hM3 8 • 4 OftSCKJj&l&mZtl 
<DfXh>3 4 • 3 6(DCOSfTS«, fl«#2 4#sffl 

oe>^rc^r, i/c*^t^i/-+i4f^7 # ^ x 

^> h^3 8 • 4 0^6*^-^U-+VV>^2 0 
l/-^^3 0»ii^ ( CftCCcfc^T. ^fCC^ 

^ci^, cutter*. 

20 [0016] 7X^-^l/-+^y>^2 6rtCC«IE3ffi 

i^6tirte0. cn^coiI»n^^tf*ai5 2 • 5 4«f 
X h > 3 4 -3 6 *^(0»*&gtcff "To Sttf X h > 

Kf X h>34^«Ei3-fWfe54(ir? 

ttf x h>3 6tcs:^.6nrc^ 0 cn^M*©, ^5 

*U~*ttt2&tttLX&\L-oEEffi^JMitx5 2 • 5 
4«. eS&^CDaK^^C, :/U~*^jOt/3 0CDgg<*& 

-*t}m*m>mwftm*m?z7\s-*mmtto^x 

[0 0 1 7 ] f X h>3 4 ■ 3 6rtK:*ifc#4 2 ■ 4 4 
^rf ltl^i^^>fAjf^7X^^U^i/';> 
y2 6<Dftfr9K:, mhL?L*m?2>&i*&%\<Dm&<D 

xz*> 0 ccorn^, cn^oi^iMiur, f x h 
40 >#S#tt«ocfcS»'&K:. ^^x^u- xy>h^ 

4fxh>*^c». cnocjc^rT"^ x^u-x^ > h 
S*^U-*«BS«*>^4e*6»)i3ti. x^X^' 
U-X^> HSWCCE^j40JiR'rSCi3&$'C*4. C<D 
i8^*»Wfc J: ^ f X h >©^f S«->C© <fc 9 It* 

fi^en^ fx h>ts~)imtfr*><Dm 
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t>%. fx h>u--ji'%imzmM<Dmmtcv-rt>Lx 

fx h >icfR o ft w -s ©-c * & . 

[ooi8] ^v~-^^t)v^m^tsm<D^mttit 

*-rs„ g!6*©/J^£c?i£it«*>64i{a©«&£*-CK: 
*tLT«io©§Bg&ffiBa«feD. c©pjg5©HCc*jt^r 

c<Dmffim®temm$m< l cis^x&miTt>tiZ-J' 
c©l)80mH(c8lt,>-cA-*fcj« 

>i^u~*;fr££t?L#£c SKmS©S 

[0019] :7U-*^^3 OttfcW£;fi£#gjIffJtC 

M«. BEiSl3^;H**a5 2 • 5 4©ESastC|6jj!>>-,-ag£ 
^HPS^^S tt£ C <t tC i -> T£-»f l,tf>S C <!: ifiV Z 

♦aC*>3©2r>©BEiffl3-YMi*a5 2 • 5 4JCJ; 

•SEEiSirJ-Ol'fctta. 07F©*6fe0f-Ct;tt?S&f x F > 
3 6*©^r-r5^ffliJ©)Ii!S3^;Hi*a5 2*, »K#te;>J 

mmm-c « i o & w:*a c *> s * * jE*a p ^ 

fa©J7J«;ta?jtt. «fc«3/jN3&«*3C*>3*W^-Sffii«3 
A Mtta 5 4 rt^© f X F > 3 4 ©£*? IStc J; T ffiffi 

Wot, -fl>~^it)V3 O^mfriMsffiK., $"TO 

* Ffx h>3 4/cW*^n*ft^fi/ri^ffiffi3^;u 
Ittab 4<Dt}t,CtKLXV«» *?W)i*Llbt>tl&. P ? F f 
X h > 3 4 ©^tf^©*?*> 9 ©itWfC^K) t'X h>36 
*x £ ft j^f L T t, > i> EM =J -f Mi fc 5 2 © ft 0 T 

[0 02 0] P » K k'X h>34 *5-£©£tT fg£i&7-f 
SiK^C, «©4>ifc#4 2#Hi;. *^^gt^f2 4*i 
^^U-*j*^©/c«t)(CHD6tiri,^©-C, P*F 
fx h>3 4{C3filU-rt»-5,7 r ^ X7*U-X.y> h^3 
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u-x^> h^3 8rt{c^Dii»6nrt^ffiSi^^ 
:/u-*jg©fiyre, ^u-^^^3 OAiMic^ji 
£n&<t, t->3 6rt*P F£X h>3 4i- 

JtCCSftfoSn, J:0^:^%«feCt)3©IEiSt3-YJK**a 

5 2/<iw#sffigj<*ftS„ ctitci-^r, ^u-^-^^u 
3 o <Dm&&fric;i^rj:t)&%,mmcw*i± i/»en 

Slt5©HF«i©^'U-*^^l'^jFi. ^U-*^ 
Mfms icttm bX C> S P v F f X h > 3 4 ©^tfg S 
10 , RW^Stl fX h > 3 6 ©ffif? m S 2 i©Bg«[*0 2 iC 

[oo2i]fxh>34-36 ^(D&nm&tej-r 

Z>t. ^^U"*Sf^*fC^-|»^2 4*iEBD6n-Cl> 
ZtctbiC, i>it&-7ls-*m$:7 ! j X^U-^>H 
3 8 • 4 0*>6ttl UW-rci*^*-r, fXh>3 4- 

3 6 5r-enjy±vx^-^u-*^y>^2 6rtfc»L/ 

U-*^g«^3©P14g|5*Wbr*J0. t©s$ttgp» 
20 -/U-^^US 0 4Pf Ff X h>3 4<t*S^l/-C(,> 
S-i^UP F3 2[*}lCf*}mVX*s< Ci^i. C 

©» 3 (D&mmxmz. it, f -c $m&mm®Wftnm5i 

^432404 1 ^WMmiCiZm2tiX^ZJ;>>tj;m 

S^©*S6MT?«m3 ©?ittgPW^U-*^^3 0 £ 
ifg^^n/cf X h>5 6&mi;X$sK>. C©fXF>5 
6«Py Ff X F>3 4ig^3nfci"J>y5 8rt"C 

^ U^»!)>P.fiR.S!41im?a«r^-5. F-AffiJ© 
30 x^x Hv8Ptt6 0Ai>";>5<'5 8F*1(CjfA3nrt^ 

S„ C©X7X 0B^©w^ea±ettc^it 

tfJ&S¥ttttf?**rbT<,>& 0 C©^jt^5¥ttt4»«F 

6 0«EE^$*l^i. -e©il53*lSj©^IICC*i7t-r53» 

#a^(c{#g-r-2. c ±mx* fet,^<D-c* e„ 

[0 02 2 ] 15^ h-7g|Jt*6 0«t7Jt**a^J*feor~> 

•;>^5 8i^«:}¥A3nr*j«9. c©«^w«^«^ 

40 *1 A %^ft<DE.m ^4M*tlS 2iCj:-oXnM2tlXi,> 
S»«lf X F > 3 6 *s-e©3^f*I£«<b A,<b*i&7 b/c<k 

*icw*rx7x f-vgBWeo^^-rsi^Jc, ji« 
c©ct^(cL-r, s 2 cciiBSWccTF-r <t *> 

c ©^jtw^isHw. fxh>56©i/«»5 mnmzm 

Etl.^"J>^5 8rt(DX h ?/n-6 2t,Cj:^xmm$tl 
•So fX h>5 6*5X F 2^TSiii:^tC, ^ 
50 U-*-^^3 0(i«iAi'HIIttfc^0. l^©t>-T^ 
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[0 02 3] hvg|$1*6 0©ftb»nc. @3Ki 

<t L/t:^ y > ^ 5 8 rttcjf at s c <t *>-c# s„ 

[0 0 2 4 ] m3<7>S*ttS|5«. 04{C^-TJ;e>(C. 
£ - :/ 1 — #H18S© 1 oortg|5icg!Wfc?*ttSI5 

•C, V 5 a u- $(iia 6 6 tc J: o tS^S 5 a U 10 
h>6 8#5vX£--:7'U~*^y >#E*j©:/ 

ex h > 3 4 wmicMWr? z c t imm-c$> 

l>-*fXh>6 8«. fitKfcfjT'U-* 

U"*V";>^2 6<DfXh>3 6©aS6K:J:or. S 
[0 025] H-mx-l-fr^m ( 1 4 • 1 6 • 1 8 • 2 

2) ammcfcm^, ^ix-*^soi>3o*sa#iMf[£ 

y > #2 6 tc <fc o-c g{*&ft©JI££-c®5;b«: ^"U- 

[0 02 6] 

[&?8©®ll!l] *^KJ:Sffi£E©^^U-+^a 
». 01*. 1 0 mm©ES3ftfcafg4I^.fc7X # 
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[ 0 0 2 7 ] *S|H^«. gE#©vxiJ-^U-*^y > 
£. -T&fctifc'x h>HUi*J©tt*>rUi:. «tac*>§ 

(«tl4) , &st>«m«vx#-?'u-*->y > 
#©fX h >©^-;Pgfltt©<£g£ir «=>f C iccio 

x * - u-*^ y > #icmt*fiaz. fti£KXtti>. u 
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